Neonatal morbidity no less than neonatal mortality remains an outstanding paediatric problem. Numerous investigations have studied the frequency with which stillbirths and neonatal deaths are due to intracranial trauma. Much less that is reliable is known concerning the subsequent progress of infants who survive intracranial birth injury. A number of published studies deal with the clinical diagnosis of intracranial birth trauma, but only a small number deal with prognosis and an even more limited number with permanent sequelae. This paper summarizes clinical observations made in the course of a follow-up survey of 593 infants who were diagnosed as suffering from intracranial irritation following birth and who were subsequently kept under observation for periods varying from six months to five years or more.
The Literature Diagosis. Huenekens (1923) draws attention to the way in which the study of diagnosis of cerebral haemorrhage in the newborn has been neglected, and comments upon the frequency with which in fatal cases doubtful diagnoses are entered on death certificates when in reality the cause of death has been cerebral haemorrhage. He allows that symptoms arising from birth trauma are often elusive and recommends that indefinite symptoms lacking explanation should always lead to suspicion of cerebral haemorrhage. Capon (1922) holds the view that symptoms of intracranial trauma are readily recognizable except in the 'slightest case. ' Fleming (1931) on the other hand is of the opinion that diagnosis of intracranial haemorrhage in the newborn during life is extremely difficult.
Basing his opinion on a retrospective study of cases verified at necropsy as having suffered from the late effects of cerebral birth injury, Benda (1945) considers that cerebral damage can be recognized in most cases immediately after birth, and in all cases within a few weeks, or at most, months after birth. The view is expressed by Ehrenfest (1922) that although*small haemorrhages may not give rise to any symptoms, signs may develop which are strongly suggestive of intracranial trauma but which because of their indefinite character or rapid disappearance, may be attributable to 'concussion of the brain' or 'fleeting oedema' rather than to haemorrhage. He considers that immediate prognosis is especially grave where convulsions recur at short intervals, and that it is hopeless when a paralytic state follows a convulsive phase.
There is a considerable measure of agreement in the descriptions given of symptomatology. Munro (1928) lists as important a poor cry, hypertonicity, cyanosis, disinclination to nurse, a tense fontanelle, apathy, abnormal respirations, 'irritable c.n.s.', and nystagmus. Tyson and Crawford (1931) attach importance to fretfulness and cyanosis aggravated by manipulation. The intermittent nature of cyanotic attacks is stressed by Clein (1929) . Particular importance is attached by Capon (1922) to disinclination to suck. Fleming (1931) considers that a bulging fontanelle is an unusual finding. Sharpe and Maclaire (1924) found changes of the fontanelle variable and inconstant. Whereas Fleming (1931) considers muscular rigidity as having diagnostic value, Capon (1922) states that paralysis is not usually a prominent feature. Sharpe and Maclaire (1924) are of the opinion that while some infants with intracranial birth trauma present severe symptoms, the clinical picture in others is slight and in some may be normal.
Many writers favour lumbar puncture as a routine method of diagnosis. Capon (1922) urges that there should be no delay in carrying out the procedure in suspected cases. Fleming (1931) considers that cerebrospinal fluid which is pigmented or uniformly stained with crenated red cells is probably the most reliable finding in diagnosis. His view is shared by Sharpe and Maclaire (1924) who found blood-stained fluid in 130% of 100 babies who represented con-ARCHIVES OF DISEASE IN CHILDHOOD Crawford (1931) and Munro (1928) attach importance to evidences of increased intracranial pressure, but the former states that he, obtained a blood-stained fluid in one of every five apparently normal newborn babies who were lumbar-punctured. On the other hand Benda (1945) declares categorically that a blood-stained spinal fluid is encountered so often after birth that no significance is to be attached to the finding if it is the only one in an otherwise normal child. The opinion concurs with that of Smith (1934) . As a result of clinicopathological investigations Craig (1935 and 1938) concluded that success in securing early, reliable diagnosis is dependent not on a study of individual signs alone, but on tecognition of signs (or their absence) in conjunction with physiognomical observations and observations on the behaviour pattern of the infant.
Immediate Prognosis. In the opinion of Ehrenfest (1922) the immediate effect of intracranial birth trauma is dependent upon the.extent and location of the resulting haemorrhage. According to Capon (1922) the immediate prognosis is favourable if the infant survives the fifth day of life, but caution is called for where convulsions and twitching movements are present and where there is bulging of the anterior fontanelle. Fleming and Morton (1930) emphasize that the outlook in the case of a premature infant is especially poor. Ford (1944) describes how in cases which recover early symptoms may disappear either slowly or rapidly and how, in contrast, some infants remain in a precarious state for a number of weeks. The same writer comments on the way in which apparent paralysis of one or more extremities associated with rigidity, twitching movements, or flaccidity may disappear. In some cases disappearance is final and complete while in others evidence of true paralysis may appear many months later. Munro (1930) is of the opinion that a ' hypertonic baby has more than an even chance ' while a ' cyanotic baby has less than an even chance ' to live. He considers that prognosis is worst where cyanosis is associated with apathy and abnormal respirations.
In the experience of Ford (1944) relapses are most likely to occur about the sixth or seventh day of life. Sustained improvement is most slow in the case of premature infants. Craig (1938) draws attention to the occasional recurrence of haemorrhage from a healing tentorial tear with fatal results in the second week following delivery. He considers that signs arising from intracerebral haemorrhage are liable to violent aggravation after the tenth day of life.
Ultimate Prognosis. Ford (.1944) refers to the lack of agreement concerning the nature of sequelae which may result from cerebral birth trauma in the newborn, and Munro (1928) comments on the lack of evidence concerning the end results of the different forms of treatment of infants who survive. Accepting that severe cerebral injury can give rise to delayed sequelae Ehrenfest (1922) Munro concludes that residual phenomena can usually be recognized before the first birthday, and always before the end of the second year, and that the most common late result of cerebral damage in the newborn is hydrocephalus associated with either epilepsy or idiocy. Benda (1945) considers that late sequelae are invariably recognizable by the age of 9 months.
In a series of 103 cases of cerebral birth injury reported by Fleming and Mortor (1930) 53 survived the early weeks of life. Of the survivors, five developed mental or physical defects. One of these five patients was considered to be a true case of cerebral diplegia. Fleming (1931) gives asymmetrical paralysis, hydrocephalus and mental deficiency as the most common sequelae. According to Anderson (1945) cerebral palsies are the commonest finding. In Capon's (1922) opinion paralysis is not usually noticed until after the age of 6 months. Roberts (1939) considers that of children surviving cerebral haemorrhage at birth 75% develop normally and that only a relatively small number develop spastic pareses. Ford (1944) Ford (1926) signs; and intense physical and mental restleness following a phase of inactivity. Constant findings were a strangely anxious expression and a wholly unnatural concentration of ga giving place at times to a frowning or scowling expression. The frown if not present could often be easily elicited by gently flexing the neck. The awareness, and at times actual aletness, of these infants were more in keeping with an age of several weeks rather than of several days (Fig. 1 ). Vomiting over a period of a few days was a frequent finding. So also were signs of great exhaustion. In some cases fine tremors and athetoid movements were recognizable. In all cases there was markedly exaggerated resonse to external stimuli. A slight rise in temperature was common. Pulse and respirations showed variations of all types and of all degrs of severity. It is sometimes stated that a reluctance to take fluids is a featu of severe intracranial damage in the newborn. While this is the case during such time as severe _ asphyxia persists, the statement is not in accordance with my own experience, in so far as infants _ who survive are concerned. These infants are oftenincapable of indicating their need for fluids, but in the hands of a nurse experienced in handling the _ ill newborn infant, can, except during periods of convulsive movements, be given the fluid require--ments by mouth and without difficulty. As is to be expected, weight progress is interfered with, but D not to a serious extent (Fig. 2) . _ Fifty-three infants in the total series showed A gross clinical evidence of intracranial irritation. A Of these eight were premature, 36 born at term, RI and nine post-mature. Delivery was spontaneous in nine, instrumental in 43, and by Caesarean I section in one infant. Rotation Infants in this group numbered 104 of whom 27 were premature, 56 were born at term, and 21 were post-mature. Thirty-two infants were delivered spontaneously, 69 instrumentally, and three by Caesarean section. Instrumental delivery followed rotation of the head in 38 cases.
(C) PRONOUNCED CLINICAL SIGNS. Diagnosis in the case of these infants (Fig. 4) depended on appreciation of the baby's unnatural alertness, precocious expression, apparent concentration on his surroundings, disinclination to sleep and slight 'jumpiness' when approached-all considered in relation to the history of birth. In no other respect did these infants give cause for concern. Their general physical condition was satisfying and improved progressively. There were no abnormal movements of face, limbs, or eyes. Temperature, pulse, and respiration were normal. Usually all clinical signs disappeared in the course of three to four days.
Of the 238 infants in this group, 91 were premature, 113 were born at term, and 34 were post-mature. Seventy infants were delivered Infants and Children Included in the Follow-up Survey. All 593 infants included in Table 1 w-ere seen and examined about the age of 6 months. Of these 593 infants, 306 were followed up to an age of not less than 5 vears, 55 to the age of 3 years, and 111 to the age of 1 year. Several factors contributed to the failure to follow up for more than three years 4000 of children included in the original series. In the great majority of cases, loss of contact resulted from families changing their place of residence, a factor which was appreciably aggravated during the war years. Thirty-six children are known to have died in the course of the surney. Reliable Mental disability was evident in nine children showing no signs of physical handicap and was suspected in one other child wvithout physical disability. Hemiplegia w-as the commonest form of physical handicap, and as in other paralyses was severe in some cases and slight in others. Instances were encountered of flaccid pareses which showed progressive or retrogressive. but gradual. changes in severity over limited periods of time. The series includes two cases of spastic diplegia w\hich were not associated with microcephaly and which were considered to be the result of birth trauma and not evidence of errors in foetal development. All degrees of mental disability were encountered. Pronounced personality changes w-ere an associated feature in a small number of cases.
The findings are summarized in Tables 2. 3 . 4. and 5. From Table 5 it will be seen that while physical disabilities were first recognized after varving intervals of time following birth the great majority were suspected in the first year of life, but that instances occurred of physical handicap first e'idencing itself between the ages of 1 and 6 years. In contrast mental disability was not seriously suspected in any child under the age of 9 months. and in most cases was first suspected around the 333 regardless of their severity. Fig. 7 Prognosis is more likely to be reliable if it attaches as much importance to the obstetrical history as to the clinical symptoms presented by the child. The fact that a delivery has been instrumental is of less importance than the related circumstances of the delivery. A history of foetal dists or of severe asphyxia, whether the infant be premature or mature, is of greater signifi than the fact that instruments were applied. Rotation of the head, whether manually or instrumentally, before forceps extraction tends to favour the occurrence of intracranial irritation. So also do prolonged labour, violent pains, and precipitate delivery-irrespective of the size of the infant.
Asked as to the prospects of immediate survival a guarded prognosis is called for until the end of the first week, but greater encouragement can be given with survival of each day after the fourth or fifth.
Concerning ultimate prognosis, and subject to there not being already presumptive evidence ofpermanent disability, the clinician is entitled to emphasize the relative rarity with which sequelae occur in children who survive the neonatal period. He is under an obligation to reassure the mother on the grounds that severe symptoms at birth bear no constant relation to the likelihood of subsequent disability.
Clinical observations made over a period of 17 years in the course of a follow-up survey of 593 children diagnosed as having survived symptoms of intracranial irritation following birth are summarized. The investigation is a continuation of earlier published clinicopathological studies of intracranial haemorrhage in the newborn.
The histories and clinical findings of all children were carefully considered in relation to the possible operation of any familial, hereditary, or developmental factor. Children in connexion with whom any such factor was established or suspected were excluded from the series.
Children included in the series were examined personally within two days of birth, on several occasions during the neonatal period, and subsequently at varying intervals over a period ranging from one to five years.
Of the 593 children included in the series, 472 were followed up to the age of 1 year, 361 to the age of 3 years, and 306 to an age of not less than 5 years. (Table 2) .
Mental disability without associated physical handicap was present in nine children. Of these, mental handicap was of severe degree in three and of moderate degree in six (Table 3) .
Physical handicap in the case of the 41 children in whom it was present was detected under the age of 6 months in 16, between the age of 6 months and I year in 12, and over the age of I year in 13. Of the 27 children-in whom it was confirmed, mental disability was first suspected under the age of 12 months in one, between the ages of 1 year and 4 years in 13, and after the age of 5 years in two. 
